Approved For Rele» 2004/01/15 : CIA-RDP80-01794R0001,Qei 30002-5 


8 January 1975 


MEMORANDUM FOR THE RECORD 

SUBJECT : Lear-Siegle r v. United States 
Court of Claims No. 192-74 

REFERENCE: Memo dtd 5 Nov 74 to DD/ORD/DDS§T fm AGC/OL, 
same subject 


1. Based on the replies to the referent, I have told 
Mr. Plotkin, Justice patent attorney, that I had been unable 
to learn whether or not a description of the alleged invention 
involved in the subject infringement suit had ever appeared 
aS P r f n ^* ^ did suggest, however, that he might want to query 
AEC, m as much as there was a possibility that Teflon might 
have originated during the course of work done under the 
MANHATTAN project. Plotkin allowed that this possibility 
had not occurred to him. He was profuse in his thanks for 
the suggestion. As regards to his contacting Dupont, he 
said they had already been down that route without success. 

He also discounted the possibility that the record research 
talents of the A. D. Little Company could be of any help. 

2. In conclusion, Plotkin again expressed his thanks 
and wished us well in our ’'battles on the Hill and elsewhere.” 


STATINTL 

Associate General Counsel 


cc: OGC 


OGC Has Reviewed 
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5 NOV 1974 


MEMORANDUM FOR: Deputy Director of Research and Development, 

DD/S§T 

Executive Officer, Office of Technical Service, 
D§E, DD/S§T 

Chief, Procurement Management Staff, DD/S§T 

SUBJECT : Lear Siegler, Inc , v. United States 

Court of Claims No . 192-74 


1. Justice has advised that the United States is being 
sued for infringement because a Government contractor used a 
patented item without a license. They have requested our 
assistance in determining whether or not the alleged invention 
may have been described in a U.S. or foreign publication 
prior to June 16, 1959. To this end, they have provided 
copies of U.S. Patent 2,885,248 and U.S. Patent Re 24,765. 

I am advised that these patents concern an oil-free Teflon 
bearing that is used in the landing gear of jet aircraft. 


2. Could each of you have the enclosed patents reviewed 
on the chance that we might have knowledge of a prior pub- STATINTL 
lication? 


Associate General Counsel 


Att 
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2,685/MS 

MOLDED BEARING HAVING LOW FRICTION 
MATING SURFACES 

Charles S. V/lufu, FrirraiiishaM, Mich. 

Application June 16, 1955, Serial So. 516,003 

' 6 Claims. (Cl 303—239) 


This invention relates to baariags, and particularly 
to a built-up type of bearing made from rc vinous, sin- 
tered and like materials. 

Various attempts have been made heretofore to em- 
ploy plastic resinous material for bearings which for 
certain applications have proved satisfactory. For heavy 
or concentrated leads, such bearings have proved in- 
adequate, primarily because the rr .aerial which pro- 
vided strength against flow had high friction character- 
istics. 

In one form of the present invention, a thermosetting 
type of resin material is employed which is shaped to 
the form of a mating bearing element when in posts ci- 
table stage so that after it is shaped to mate with a bear- 
ing surface it may be hardened by the application of 
heat. The material i$ built up to provide strength 
against flow and distortion under load and the bearing 
surface is preferably formed of an embedded resinous 
material which has low friction characteristics so that 
JitLs resistance to Initial breakaway is offered. 

One method of forming the plastic insert for a ball 
and socket assembly, by way of example, would be to 
employ circular fabric disks to form a solid background. 
Such disks arc made of light canvas impregnated with 
phenoformaldcliydc resin cr & similar type of thermo- 
setting resinous material. A final layer of Teflon cloth 
is placed on the plurality of layers which arc then 
cold-shaped into a s cm is ph cried form in a die sA or 
similar device. This assembly is then placed in the 
cavities of a die set of a type to which pressure and 
heat may be applied. The time and heat are accurately 
regulated so as not to completely cure the resin ma- 
terial but have it retained in a posset (able stage. The 
assembly thus made has the Tedoa cloth physically 
bonded thereon by the passage of the rari nous material 
through the interstices of the cloth. The surface^ of 
resinous material formed over the threads of the Teflon 
cloth is removed by .some simple process, such as vapor 
blasting and the like. A fluid ur.Jor procure contain- 
ing a fine abrasive is directed over the surface to remove 
the resinous material cud expose the threads of the 
Teflon cloth material. 

During the molding stage, the cavities and mating 
die portions arc so .shaped as to provide projections and 
recesses on opposite sides of she inserts. The receded 
areas arc piovided cn the L-ating vmiacc to retain a 
lubricant therein, while the mating projections on the 
opposite ri ’.e engage rtcews in the supporting member 
which, positions and anchors the insert again*! a tuning 
movement. It is to be umfai stood that a Lending ma- 
terial may be placed between the Tut faces of the insert 
and supporting member (o further securely anchor the 
insert in place. The* invert i; placed between a hall and 
socket of a joint and procure is applied between the 
ball, hKit and the socket in an amount depending upon 
the \irc of the joint to cans.r the render!.. I of the insert 
to foi iit Itvelf ruciuati'ly to the b:d; erri the cavity of 
thb White tfi j»j e^rq refationmip, .herd , h ag; 


plied at a terjiperrdu-e sufficient to set the resinous ma- 
terial to have the insert hardened when in mating rela- 
tionship with the bearing surface: When lubrication 
is desired, a lubricant is placed within the recesses of 
5 the insert and the mating surface of the ball before the 
pressure is applied to the assembly. In certain applica- 
tions the Teflon material win provide the necessary 
lubricating features since it is of the low friction typo 
and no noticeable amount of increased force will be 
10 required for initially breaking the joint. 

Accordingly, tee irrrin objects of the invention are: 
to provide a bearing made of a material sufficient to 
resist deforming vhen loaded and having a lew friction 
material embedded in the bearing face thereof; to pro- 
15 vide a lea ring made of a resin material having ?, low 
friction resinous material embedded in its bearing sur- 
face which reduces resistance to break-away and pro- 
vides a cool operating bearing surface; to construct n 
hearing of sintered material having embedded in the 
20 interstices thereof a low friction material which provides 
low friction opera tin:; characteristics to the healing; to 
form a bearing of a backing material in postseUabb 
stage having embedded in the mating bearing surface 
a low friction resinous material, all of which is formed 
23 to a mating hearing surface under pressure ar.d hard- 
ened by the application of heat, and, in. general, to pro- 
vide a bearing made of a formable male-rial having em- 
bedded therein a low friction material, all cf which is 
simple; in construction and economical of manufacture. 
30 Other objects and features of novelty of the inven- 
tion will be specifically printed out or will become ap- 
parent who V; referring, for a belter understanding of 
the invention, to the following description taken in con- 
junction with the accompanying di swings, wherein: 

35 Figure 1 is a sectioned view of ?. ball and socket type 
of bearing, embodying features cf the proven l invention; 

Fig. 2 is a broken sectional view of a ball and socket 
joint, simihr to the joint illustrated in Fig. 1, showing 
3 neuter form thereof; 

40 Fig. 3 is a sectional view of a joint, similar to that 
illustrated in. Fig. % showing a further lonn which Ihs 
joint may assume; 

Fig. 4 is a view of a spliru-d shaft and socket having' 
a bearing sleeve therebetween to provide a perfect cn- 
-15 gagemeut between tths spliced areas thereof; 

Fig. 5 is a sectioned view cf .a plastic insert employed 
in the toll and recto hcaring'cf Fig. 1; 

Fig. 6 is r. hiiAea sections 1 view of the structure 
illustrated in Fig. 5, taken on the line 6 — 6 thereof; 

$0 Fig. 7 is a p-:.:i vkw of an is npregua too disk a plural- 
ity of which form body portion of the insert of the 
bearing illustrated ia Figs. 2 and 3; 

Fig. 8 is a -.ecticturi view of n plurality of the disks 
illustrated in Fig. 7 «hov,*n in stacked relationship; 

55 Fig. 9 is a view m the stacked disks of Fig. 8 after 
being cold formed to sem I spherical shape; 

Fig. 10 is a view cf an insert molded from th? as- 
sembly of Fig. 9; 

Fig. 11 is a plan ^iri.v of tl 
00 Fig. 10; 

Fig. \l is. a secthsffal view of the structure illustrated 
in Fig. 10, takers on th* line 12 — 12 thereof; 

rig. 13 is an cnlasgted, broken sectional view of the 
bearing surface of the i.veris illustrated ia Figs. 5 to 12 
05 inclusive; 

Fig. 14 is a p:r* per rives viv.v of a ?vavy bearing cm- 
bad via ; fenmres of tte present Invention; 

Fig. 15 is a soctT:i:£ view cl the structiuc illn;.l rated 
in Fig. 14, taken on ter line 15—45 thereof; 

Vi". 16 is nr, cub rjJ, b:\-ken pir n view of a surface 


structure illustrated ia 


'kef Whit' in nicssv.rc rcbitioitiiup. heat ts ap« of a bearing fo;r«c\l ;TniJ:n sintered particles. 
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Fir;. 5? is a view of a bearing- -ilar to that illustrated 
in Fig, 3,4; when in cylindrical and 

Fit?. 18 ic a broken sectional v.Vjv (•( the slrnctiue jIHis- 
t rated in Fig. 17, taken on the line 13 — J3 thereof. 

In Fig. 1 a ball and socket joint 21 is illustrated 5 
mounted on a yoke 22 havkig a ipind'c thereon (not 
shown) for supporlii g a front wheel of a vehicle. In Fig. 

2 a ball arid socket joint 23 is ili;,f.‘.ra f .ed mounted on the 
bottom end of the yoke 22 t both of the joints being shown 
in position of assembly, the jomt 2 ! beiivj disposed at an 10 
angle* to the vert icah The joint 21 comprises a truncated 
ball 24 bavin” a xtiM 25 thereon provided v/iih a tapered 
portion 2d terminating in a threaded end 27. The stud 
is secured by a nut 23 to or.e Pirn of the yoke 22. A 
dished stamping 29 males with, an pperiuied dished stamp- 15 
mg 31 about the ball 24, the two stampings be: 113 jwccm- 
bied on a supporting arm 32 of the vehicle by suitable 
incar*, herein illustrated as by bolts 33. A scaling ele- 
ment 34 is scaled to the dl th-shnparl slumping 31 a ad ti>e ' 
stud 25 of the ball 24 to prev ent the entrance c: dirt and 2d 
grime to the cavity about Ike bail. A pair of oppositely 
disposed; truncated, hollow spherical inser ts 33 is mounted 
about lire ball in pressure engagement wi-.h ‘.he stampings 
20 and 31. 

The ball and socket joint 23 of Fig. 2 embodies a stud 
36, similar to the stud 25, having a socket 3) tUcreon in 
place of the bull 24. A cup-shaped element 33 surrounds 
the socket 37 and con loins a trurc^.rid solid ball 20 on u 
stern 41 which . T s mounted on v, supporiuig arm 42 of the 
vehicle by a washer 43 and r.tit 4*1 A seeing element 34 
seals' the cup -shaped element 33 end fk; stud 36. Be- 
tween the socket 57 and the ball 3D, an insert 45 is pro- 
vided, constructed in a manner herei.mjTef described. 

In Fig. 3 a similar ball and socket joint 46 is illustrated, 
employing the same stud 36 and socket 37 but having a 
hollow ball 47 provided on a stamping 4S. A uFh-shapt d 
stamping 49 mates with, the stamping 43 and permits a 
seal to be employed between the stamping 4S and the 
stud 36. An insert 45 is employed between the ball por- 
tion 47 and the socket 37. 

Referring to Figs. 5 to 1 3 inclusive, the manner of con- 
structing the inscits 35 and 45 will now be described in 
detail. The main body portion of the i-uert rnav be of . 
any material known in the art to be suitable vhi:h has 
a presettable stage so that it may be formed to the shape 45 
of a mating bearing surface and set there af-er. Jn the 
example shown, the insert is made up of a plurality of 
layers of clclh material, such as light canvas impregnated 
with a suitable resinous material. The layers 51 are pref- 
erably cut in circular form and stacked upon each other. ^9 
The Ton layer 53 which is to form the bearing surface js 
of To Ton doth material which will be physically bonded 
to the resinous material of the* disks 51. li is to be under- 
stood that the mentioning of the phann^rroriuehyde ma- 
ter;:!] impregnating the disks 51 was by way of example $5 
since it is well known to those skilled in the art that other 
types of thermosetting resins may b~ substituted therefor. 

H is to be further understood that the resin material may 
be used to form the body of the insert without the cloth 
material embedded therein and with the layer of Tell on go 
or like low friction material embedded in the bearing 
sumce. 

The To il on material 51 is a type of resin which will 
'withstand COO 9 operating temperature. T his n desirable 
to produce bearings which must withstand such tempera- £5 
Kite. A resin u>r the body would ku employed which is 
moldable to a ebsired shape at such high temperatures 
but vhvh will, upon cooling, bcccar.p permanently set. 

The Tc.Ittn cloth, when employ'* J in combination with 
such ihrr.r.oplxvf.o materials, will produce the low friction yQ 
type of inrfaet to \ h c iw:.ri;;;; and will vrithsnm! rhcrc- 
uilh the hirh Mpar-di/w; tempera lurei. Tbi Tcfivi ma- 
terial itself cml'J not be employed succes: fully to con- 
struct such r> b:aring since above (AT J\ it b-womes 
jelly-like .n foun ar.4 flovws under picture wl.cn i:i a cold y*> 


4U 


stage. TTie comb : u:itNi*^l‘c»v.’ever, of the Teflon clclh on 
the surface of n bearing constructed of either thermoplas- 
tic or thermosetting Material provides the desired low 
friction characteristic, while the solid backing body por- 
tion prevents any clej’iv.mirg or flow of the mslrrii!. The 
Tell bn doth herein icf erred to is by way of example, since 
other low friction material, such r.s nylon and the like, 
may be sub; dilute.! for the Teflon on the bearing surface 
of the inset! or bearing body. 

Powdered Teflon, nylon end like substances were first 
employed upon the surface of the insert but, due to the 
cold flowing of these materials under pressure, they could, 
not be retained in contact with a mating burring surface. 
By employing such materials in sheet form, such as woven 
cloth, pc: for,. ted sleets, or sheets having granular surface, 
or fibers v. oven into ;i poious material having iulc.VJaos 
so that a physical l or j could occur belwtea such sheet 
material ?.*\J the backing material, satisfactory retention 
of the low friction material is obtained. The physic?.! 
bonding 01 the low friction material by the backing ma- 
teriel prevents live cold flowing of the Teflon or Hke ma- 
terial ar.d the low friction characteristics are maintained 
between the mating bearing surfaces. Before the final 
presetting stare, it is desirable to remove die (dm of bond- 
ing resin material from the surface of the low friction 
material by some suitable means, as by air edasrir.g or the 
like, as hereinabove mentioned. In some types of bear- 
ings, the film of bonding resin material will wear rapidly 
tway, exposing the low friction material which will then 
be ia contact with live muting bearing surface. When em- 
ploying the Teflon, ar.d »ike materials, providing the low 
friction characteristics, the resulting hearing v.rii have a 
low friction break -r.v- uy, coupled, with the antifriction 
properties which are desirable between the bearing sur- 
faces. 

After the several layers -51 have been assembled with 
the top Javf r 52 cf TtiTn, or like material, the. rssembly 
js then cr'J .shaped to a scrnisphcrical farm, as illustrated 
:a Fig. 0. These assemblies are their placed in a multi- 
eavily mo hi rind shaped to the form illustrated j'm Figs, 
10, i I and 12 under pressure and heat, the heat being 
applied for a sufficient time to cure lire resinous material 
to the preset I able stage. The ir.oli for the insert 45 is so 
formed as to provide slots 54 on the outer face of the 
insert disposed at right angles to each other and inward 
projections 55 on the inner face >n alignment v.uh each 
other. As illustrated in Figs. 2 and 3. the balls 39 and 
47 arc provided with right angularly disposed slats £6 
for receiving the inward projections 55 to thereby locate 
the insert c:i the bail surface ai d orr -ent it trorn TOtatuig. 
Preferably a bowdiu.g malarial 57 isj 'ovidccl :herehelv/eeu 
to securely bund the insert on the bell surface. A lubri- 
cant may be placed in the ex (crier slots. 54 of the insert 
before pressure is prov.dcd between the socket 57 and 
ihc ball 39 yufbriendy in defc-r:r. the presettable material 
of the insert 45 to the exact shape of the mutiny, surface 
of the socket and ball. Heel is then applied to the 
assembly when under pressure to finally cum the material 
cf the in.wj t io have it retain the exact shspe of the 
:.pbeiicel secFcr.x of the socket 57 in bearing relationship 
therewith. While it is ^ rimole expedient in the art to 
accurately fn:is!i r.rd pohris a ball surface, it is t'.iP.icv.tl 
to rnairt. in exw/i di.»i!U*ic:s so that a metal bail oouM 
rtecural^ly be machined to route with n socket surf; ice. 
3y accurately molOirg the insert to the ball or socket 
bearing surface, accurate meting Tekilionshi]) occurs over 
the entire ivatiug area wiiliout the ball and socket bring 
of exact mnlmg diameters. 

l*he insult 35 is ccnstrueied in a simik-r rnaurcr, the 
icteiior cf -he in. -it t-ciiu; tl-c bearing carfare fa the 
bull 24. A pair of the sector elements 35 is asM.e..hb d 
on the ball, <uw from the tep and the other from the. 
bottom and pressure is provided by \hc pl.itt": 22 aad 31 
befxuc and iluriag t>;e time l.cat is applied to .set t?*c* 
r«.‘iinou‘; material which thereafter remains a .cnvrdely 
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shaped la the ball. In the form herein ;:fuitralc*d, slots 54 
arc disposed in the inner Dee of the insert r.nd \he pro- 
jections 55 arc omitted, zdfiiough tbc^c could be pro- 
b'd. A suitable bonding nuterio] 57 screes the inserts 
to the dish-shaped portions of the plates 23 and 31. The 
Raping of the inserts to tbs baU with press are on the 
insert material v.hcn ia preseltrtblc stage and the harden- 
i: ;5 of the snsi.u thereafter is illustrated, descried and 
claimed in the c jpenuing applies:, 'an of Charles S. White, 
heifid No. 396,b93 # filed December S, 1953, now Patent 
No. 2,$35,521, fer 13 all Joint Jfier.noc Sim a ere. 

'Hie invention is not limited to* inserts for ball and 
socket joints hereinabove described by was* cf exanpls, 
hut as shown in Figs. 4, 14 to 19 incbrdvc, the iuvemtioa 
has nirny other app ientions. In F:g. <4, for example, a 
tapered spline shaft 41 is to be mated within the tapered 
splined aperture of a support!/ * element Cl without any 
play therein and vv;;h surface er.par.ciner.l throughout the 
entire mating area. In such an arrangement, a splincd 
sleeve 53, made of a thermosetting resin in ;>.t presettable 
si £3«i * ; s shaped to mate with the splines of the dements 
51 and 61 unci inserted tnercbslwetn. Upon the spplica- 
tion of pressure lonpiltidinally between ti e elements 61 
and 62 ; the material of the spline-d sleeve 63 Is formed to 
enpaae the entire ranting surfaces between the spline pro- 
ject ions and recesses and when heat is applied to the 
.assembly the mMerhri of the sDcve is hardened and a 
substantially solid -driving relationship results between 
the shaft 61 and the supporting element 62. 

In Fig. 13 it will be noted that the resinous material 64 
of the insert 51 is forced about the threads 65 cud 66 
Of the Teflon cloth material which physically bends the 
threads to the resin and provides a film of re* in over the 
outer surface of the threads. This film of material is 
removed by the vapor blast process or other means as 
herein:! bo /e referred to before the insert is frndly shamed 
and hardened in the socket assembly. 

In Figure 16 a further form of the invention is illus- 
trated, that wherein particles 67 of brass, iron and the 
like me sintered together in a manner well-known in the 
r.rt, out in the present instance is sintered in the presence 
cf the Teflon, or like material 63 which fms the in:?r- 
stices between the particles 67. With th'.s arrangement; 
the Teflon, or like material provides the low friction 
characteristics for the bearing serf a 
eliminates the us 
ployed. 

In Jugs, 14 and 15, a further form of the invention is 
illustrated, that wherein a heavy journaled rTeve is dis- 
closed similar to that employed on railway -ms. The 
backing 69 of the bearing is construe led in a well known 
manner cf resinous material cf mi ft dent sdrmalh and 
durability to aiippojt a load sud prevent the ccM How 
thereof. 31)0 surface of the material 71 is made from" a 


10 


15 


20 


ce, \v 


. thereby 

of a liquid lubricant commonly env 


v/hich fills MI of the inlentices between the particles, to 
thereby provide the low friction characteristic to the re- 
sulting bearing element. When the body material n a 
rvsmons maieri il, tne Fc.'lon, or like material is preferably 
in ^ oven or .sheet form, having interstices through which 
the resin may pass to physically anchor the 'material 
thereto. Such bearings arc capable of withstanding load 
shocks while having a esshed lew friction characteristic 
without the presence of a Doric >:;i. Recesses, however, 
may be provided in the bearing surface in which a lubri- 
cant may be retained to further reduce the friction en- 
gagement between the bearing surfaces. 

Vr*hat is claimed is: 

V °f forming an insert for a ball and 

socket joint which includes the steps of: assembling an 
insert of postscttaolo resinous material having a layer 
of pervious resin material of low friction thai net eristics 
on the bearing face thereof, preforming the assembly to 
substantially the shape of the ball and socket of the joint, 
removing the excess resinous material from the face of 
material having the low friction chns acicrisiics, and as- 
sembling the inserts between the ball and socket under 
pressure while applying heat thereto to hauler* the post- 
scitablc resin when having the shape of the bearing 
25 surface. • 

2. The method of forming an insert for a ball and 
rocket joint which includes the steps of: assembling an 
insert of postscttable resinous material having a layer 
of pcP/jous resin material of low friction characteristics 
30 on the bearing face thereof, pre forrnino the assembly to 
substantially the shape of rive b:d| and soJ ct of the joint, 
removing the cxv^s- rcrinovs materiel from. the face of 
material having the low friction character Julies, assembling 
n *‘^* x **fls be.v.een i;:e call and socket under pressure 
33 while applying heat thereto to harder, the posteetfable 
res!n v.nen haring :l:c shape of the be; ring surface, and 
placing a lubricant in recesses in the bearing surface of 
ine insert before the assembly of the insert with the ball 
and socket. 

40 3. A bearing having a ir-al body with a face of hard- 

ejv.bl.c material tncreon, and Tenon threads woven into 
a cloth, the protruding portions of the rear face of the 
TcHon threads being embedded in the hardcnable ma- 
terial w hi cn extends into the interstices between the 
•to o! the throa-Js to mcchactcaHy anchor the cloth 

to Inc body, substantially a!) of the front face of tbs 
threads bc.ns; disposed above the hanJciMtlc material to 
pro\ic*c in: low fricttcn : .<rfn.ee for said tearing, 

4. A bearing clement having a face . of ^lardennble 
50 curl lchnn threads Die/reDled to form n cloth- 

Iikc clement, the 


sheet, of Teflon, cr 1 
therein in the manner 
pi o vidus 

Mi 


me 

Is 


rfacc of the bearin'. 


low friction churn 


ruRtcrial. which is embedded 
‘in above referred to, which 


which tk 


- m 


tic to tb.e 


y redu 


di- ■ 


enr 


am a 


t - -"j *-.■-» o tnc fiCuYV 

bicaK-iiWft y force which would oihciwU; be recmVcd. 

In bigs. 17 ard 13 a sirndn.i form of the iuveurion is 
idiKtralcd, that whwi’tun n resinous bnckina material 72 
ii> bor.de d to n rr.cr ;] ^b.-eve 73 bavin: 
outer surface 


protruding portions of the rear face 
T embedded in the harden iblo 
•io the interstices between the 
nchor lire c*ot!i-hkc clement to 
smwtuuf.hrily nil G f (}> e f r0 r.t 
clorivhkc element being dis- 
mpierid to provide the lev/ 


r.cr.l rieeve 73 ba 
T »ic : i . n a r bear in; 
dueet as hcrciunhov 
lucre m, 1 lie t«vo units a re ;,s*' 
tb 1 ended within a shave 76 which 
and prevents the endwise rue 


tie 


ad 74 on tbe 
ace 75 has ihe 


v r i V 


;wwT 


:ib:e*l to get 
supports the 
t thereof. 


nbedded 
"cr and 
bearing 


60 


05 


H will thus be seen that die l;::iri:igs he 
sciibed are ioimcd v/i'.h a brmkir.e cr lm:lv 


inabovc de* 
k r;P ,-i v hich 

r 


of the Teflon threads 
material which extern’s i 
threads to mechanically a 
tne harden able material 
f&ce of the threads n;v;i 
ponc’d above the h.-.rcTr/-: 
friction surface for sa>J bearir-a element. 

o. A composite bero.rg mru-rinl of strip form havin' 
one surface .armed of Tmdmruric r.aaJcri.d and the oiku 

MU .ace formed cf V.v, frir-icn Teflon threads iuknela^l 

to .orm a clotbd.Ve el r wm, the pa^ruding portions cA 
.ne :e.-.r i.ue o, the ic.uon threads bring embedded in 

Tl' n,;,! r ;i:!5 C:ac '-* »»•»£* «Jie inters tir« 

c ."‘’ t;:c .■.M.itiifftjjy author the cloth- 

Uc_e..-,:v:,t to tne I. -rcie J !e matcnVI. wihstantfelly -,1\ 
(n iiw from Ji-cc of tr.c Jnree.c's brin- xh's posed above jv- 
b;.r^c r.ahlc mat vial to ytvvhie the 'low fiiciiou sxutzicl 
for said com: os:tc be s ring cri.ri. 

The nivhod cf A-r.n:5r.- s hf.-.rfn s having a VoJ 

n svhich itivtiiow 


ie--.:sts >.;:n’-;r ic.-.d. The i.ite; tires cf the VO , 6 * ' lhc ' cf A-r.tsir.- s hetuiac havjnr- a Vl 

-•J.'fi f. r 're :v,: :.!!eJ with Tef'.ca, « r i-t.j ut.-.i-r.TI v.luVh ui; -> -= f»-‘e of -Jet : h e j-iotetiol theieoa which it, -/ 4 
!S igyapl-y :.*.-ho:c.J to the W!y !.-.n*-i.ri..l when the or.se the r.-sof: en.ivJ.l-n: the renr f..ce of a lavcr of 

r •; r: ,s Ap'ptevetl Rof^Relefase 2004/01/15 :'GtA-RDP8O-01794RO0aia0130002-5. [ /r 

;. • V * "U; ~~ : J '-"'"’3 j' >:v-> cf slater :nr:i.->s. fare to wte .haaic.-.llv rrtria L . oi :-.i t .. M , ", : '~ 

<!r ! U ^ ••< K'l V5 ™i.« xcJ.itivi. to the l-k u„,i 
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ihe -cxpoW h tr Jena We ina'crinl fro 'll the front face of 
he cloth-!' 1 -:-; element so that sub-tanliaily ;i!l of the 
i rent face «’jh pored above the li.irdonable material pro- 
vides the low friction surface for lli; Statins. 
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Malta* cnc/o^cS f?i Lsavy bivufl-gita El 3 cjnsiuri* to tl«5 
cr^Lnai but fcrmi vm p.vri t.-2 \rU vsLJiss favscJfi- 

cuiio::; lc.^ 5-;* ya-LtfcT h todhrj toulcataj Cu itfliiillocs 
pimia ky re h 

This invention relates to low friction materials, and 
more particularly relates to a method far making end the 
fabrics which result from the use of such method and 
materials. 

Low friction plastic materials have had very limited 
use ns bearings, seals, pistons and the !;ke, for different 
reasons, some of which arc failures at low temperatures, 
cold flow, change in physical characteristics under heat- 
ing and pressure, and lack of bonding characteristics. 

The present invention primarily employs plastic mate- 
rials which themselves have low friction characteristics, 
and is based on the- discovery that unexpectedly useful 
low friction surfaces are produced ii : plastic materials 
having relatively low friction characteristics are employed 
in the form of fibers. A supporting surface is pro- 
vided which retains the fibers in position to resist cold 
flow during the period of relative motion between the 
surface carrying the low friction material and die opposed 
surface when the surfaces are loaded. Various attempts 
have been made to support the low frieijon materials so 
as to resist cold now during use p.nd due to the simplicity 
of handling and ease in manufacturing, the present inven- 
tion contemplates the employment of the fibers in a woven 
form. By this means the fibers are deposed, nud sup- 
ported so as to be substantially uniformly distributed in 
or on a supposing surface woven into lira fabric. 

The compound fabric materiel having the low friction 
fibers is bonded to a body rurrta from sub able materials 
to form bearings, seals, pistons and the lore. The body 
material which supports the uniformly distributed fibers 
m:vy vary sabjtmfhlly, that is lo say, such mate; in] may 
be thermosetting nud thermoplastic resin?, such ns phenol- 
aldehyde resins including particularly phenol formalde- 
hyde resins, urea-furm aldehyde iwrins, pNj ester rosius, 
cl asm meric maicriab including natural and synthetic mb- 
hers r.jid the uivlhsocs. Lor nppHe.ition such as bearings 
or seals U will he apparent that the body material which 
is selected r or ar.y particular application must be one 
which fins to e .ability’ to resist d; formanon and to retain 
its ihape and proper hes nmier the lompcvaUere con ail ions 
resulting from vote It is therefore advisable to select a 
high tcniperalurc resistant material, nrefera.blv of the 
thormcoetdng type, sud; as phenol fonnattcliytl-r. resins. 
It h to bo undcvaloDd tint cciiVc-dir-md fulcra oral tensile 
rcir.fou-ijig fibers vor such icrirc*’’> i material:: me}' be in- 
corpoiataU i: desired and nre mlvi-xbta where the re- 
rmUiv;g strariurc is to be sunjr-ctad to relatively high unit 
prer-unns curing u: \ her iho v/orst tvmH'io v» nomitiljy 
tmcooexeiv-l iu be atiug nud reefing r.enl; unions, glass 
fiber Idled iv ies’ arc tree-daily p nii::ritctor)\ 

i i.vas h:ov.g Jo v f.icT.vu char.-cLei^'cs winch have 

\i v:oo ot nylon, y.ihy polymer km.u r.vwkeo.tt under the 
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name Dacro/1,3 polyethylene, the polymeric fluorocarbon 
resins i:i dud lug tctrafinoroathylcne, marketed u eider tho 
trade name Teflon, and the n : on o c I J o :o~ t ri duo ro ct? ry len a 
resirs marketed under die trade names of Kel-r anu 
HuorO'.hene, available from M. 17. Kellogg Co. and 
Union Carbide and Carbon Corp., respectively. ^For 
certain applications, vinyl chloride resin libers, commer- 
cially available under the name Samir and marketed by 
Dow Chemical Company, are also useful. hj The totra- 
fu'.OiOCihyleuo re-si ra are unusually superior to the other 
resin fibers for the purposes of this invention as they will 
withstand approximately 500° temperature, although it fa 
to be understood that alht? fiber i eve satisfactory for 
lower temperature application nud will even be preferred 
for certain applications because of lower cost and greater 
ea :2 in manufacture, such as nylon and polyethylene 
fibers. The fibrous materials of this invention and the 
low friction surfaces prepared therefrom uniquely differ 
from colid bodies or slice L of the same material because 
in certain applications, where sheet materials have com- 
pletely failed, fibers of that same material uniformly dis- 
posed and positively retai led against flow on a similar 
surface have proved to be satisfactory. The low friction 
fiber material in most cases does not bond readily with 
ether materials, and in order to assure a good bond, 
bendable fibers are woven on the reverse side of the 
woven low friction fibers to that on the woikbg face of 
the resulting woven material a low friction tin face will 
be provided and on the opposite face a bond able surface 
will be present. . Thus assurance is had that the low fric- 
tion fibers v/ill be retained in position at all times since 
the boiuh.blo fibers are positively retained in position cm 
tho supporting material. For example, inherent resistance 
to bonding is possessed by the polymeric fluorocarbon 
resins and these fibers have been successfully woven on 
a conventional backing material such as cotton, rayon, 
nylon, wool, glass and the like, in such a manner tint the 
working face carries uniformly distributed fluorocarbon 
resin fibers on its surface. In any arrangement fibers arc 
employed on the working face having low friction charac- 
teristics, while dissimilar fibers or cords on the opposite 
face have loadable characteristics. This procedure fa- 
cilitates the attachment of such fibers to the supporiLug 
body material directly by such fiber material or by the 
use of adhesion or bonding mater mis which, will secure the 
cotton, rayon, wool, etc., vm'S.oT Thus, the low friction 
face may be applied to a fabric having a bondehic back 
face, to the face of r* v/ebbhy* material if body is desired 
back of the low fric-icn face, or to the inner or outer 
sides of a fabric in sleeve form, with the opposite side 
having the bendable far^. 

In bearing and sealing applications, failure occurs 
when ti:a low friction, surface materials cold flow, snail or 
sciac during use and although it has not been completely 
cxpcrimcnt’.'Ky established, it is thought that the fibciv me 
successful for the purpura of this invention rrhrive to 
sheet ma-erin!*; because the fibeis are much suvw/'T in 
tonrile strength than $h w* n maria! fabricated from exact- 


ly the same substance. Fur example, in the erne of tetrn- 
fiuorocihyleno resins, tho tensile strength is approximately 
twenty-five times greater than the tensile, atrength of iha 
material iu sheet form. Tig exceedingly high tvn-Pc 
strength of tk:: tclrailuoroL-hylcne vesiu in fiber or fila- 
ment form provides Mihsfivnlhil rcsi-*tar:c rgaiust cold 
(low which occurs when the rvsm is ia sheet <u* bh<ah 
f oi in. Ad Fry; to this .''.ub.-i.-nfiiil K.dspnco ag.ihwst cohl 
flow by the filci., mvt Ihc s.vure mwhor provided by tlra 
bordablt; cords v/oivu to cr:? fare of li.a ftbar ;, ;■> uw.r.va 
k bed Ihu a permanent hw i'rviioa fiaea is piOv;d *<l 


) low frreifoa nvit»;ri.ds r.f tins iuumfion Jtave d; f 


ferent t*h -i •■- 1 
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ci t^ncd as materials having a c p 


. jylishcfl sUcl of j^RRWS 
emcionls bring obtained in 1 
lubrications mid in dry /otrn 
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wliile retaining the low friction characteristics. 

In the copending r-pplxafion of Charles S. White. S:r Cal 10 
No. 396,893, filed S?. ) tenth lt 8, 1953, A-o. 

for Brill Joint Bearing Structures, a brll j-'ni 
is diura rated having cure element made fvem a n;a;uic 
insvit the sijan*. of the ball which h wt by the raplica- 
tton of heat :iF-:r the insert is shaped to the adjacent 33 
surface under pressure. V/Mm the compound fabric was 
secured to ths insert with a -surface of Token ensued 
v/ith a mating polished curiae.;, the joint was ooeVlcd 
more than 600,000 tunes in the absence of a lubrrVm 
and under ^ zi load of 2200 pounds per square inch with- 20 
out any visible wear on the insert or surges. Under 
such a load the joint was expected to nave a Mah break- 
away characteristic, requiring a substantially greater 
force to initially move the joint than that retired to : ~< OYd 
it thereafter. The breakaway load of the joint hr/ring the ^ 
Teflon surface above described was surprisingly low, rc- 
cjujnng no noticeable amount of applied force over ’that 
to move the joint after breakaway. For example, hall 
joints, such as those employed in an automobile having 
a load of 1200 pounds per square inch thereon have a a0 
static and dynamic force requirement to produce move- 
ment of VA ft. pounds in each instance. After 300,000 
cycles of operation, the force requirement in bom in- 
smnccs was i ft. pound and at 600,000 cycles the fore- 
requirement was VA ft. pounds hi both instances. In 35 
tais test, a small amount of grease was applied to the 
metal 4 nee of the socket at the time of assembly Mo 
wear or damage to the surfaces was found when era min- 
ni^ the joint parts after the 6 CO, €00 cycles of operation. l0 

Accordingly > the main objects of the invention are: to 
provide a compound fabric having a low friction surface 
on one side ar.d a fcondable surface on the opposite side* 
to provide a strip of webbing with a face of Vow friction 
fibers winch 13 woven directly thereto; to provide a sleeve 45 
or iao*ic materia! having on the inner or outer face a low 
fricfion fabric material and on foe opposite face a bond- 
able material; to provide n compound fabric with a face 
or low friction fiber woven together to form a compact 
continuous surface having on one ride thereof exposed 30 
cords of bondable material; raid, m general, to provide 
a fabric having a nice of low friction characteristics which 
is simple In construction and economical of manufacture. 

* “ Y t F °° j0cts aT,c1 fcatnres of novelty of the invention 
wnl jc specifically pointed cm or v/ill become appm-nt 55 
vyheu referring, for a better undorsUuciitg of the inven- 
tioxi, to the following description takes in conjunction 
vntu hie accompanying drawings, wherein: 

Figure 1 is a plan view of a fabric of the low friction 
tyi £ IuV( ? 8 bpruiablc cords secured to one face thereof* °° 

Fig. 2 is an enlarged sectional view of the structure ib 
his t rated in F/y. 1 o/uf u/so //;c member to wbdc'i 

it ts secured; 

tub;. 3 i:> n sectional view of a ball forming a Joint, with 
a woven low friction fabric face of a strip of webbum 
embodying features of the invention; 

1% 4 i.-i a sectional view of a strip of v/i-bHr.- c-n- 
r;l'<>vu in tr.» socket of n s . 3 before pr cssaw h rAlfcd 

t* i to; 

. ^3. 5 is i-.Ti ci'.laij'.ci! plan view of the low friction wb- 
b: y; material illurfiratcJ in Tig. 4; 

I-J£. <\is a sictionnl view of ih; woven wclsb:;;^ m- 
tovut Iiiustrattf.1 in Adpfdved For Release 2004/01/1 

l-br. 7 « n perspective. view of a, sleeve Woven to have 7b 
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Fig. 3 h a 
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con.sir u at the 

iroiwh 5 

7, :md 

and it 

I’*ig. 9 is a 

i ;;h ss 

Fig. £, takcij 

arming 

It is to be i 


-a'cc’OmwrV/iTrr 'Jw pT.wenT lir/STTwi; 

Fig. 3 is an tnla/gcd view of the v/save employed to 
con.sir u"t t.ic sleeve, as viewed within the circle 8 of Fir* 
7, and 

Fig. 9 is a sxetiona! viwof the structure illustrated in 
Fig. £, taken on the Hr* j: 9 — 9 thereof. 

It is to l'C unocjvrtcvc .1 that various types of v/eavey may 
be employed for forming the corrmuuncl fabric having on 
ore oicie tlicw 1- of me low friction fibers and on the opposite 
side t.wrcof ti-c bonoubie fibers. For example, v/ben the 
compound fabric is employe J for facts of seals, the bodies 
c* which have properties, thc> compound 

s-ccvc must be able to expand am! contract v/iih the chs- 
tomenc material and should offer no reliance to the ap- 
plication of pressure by the material of the seal. The 
weave > herein illue; ia:cd therefore are merely shown by 
*»uy cf cxampie mul not by limitation, r.s it is to bs under- 
stood that in different applications different ty-cs of 
weaves will be employed. 

For a flat fabric, reference may be had to Figs. 1 and 2 
wherein one method of weave h illustrated for producing 
Uie compound fabric having tiie> substantially solid sur- 
face of die low friction fibers and the bendable backing 
byer, substantially all of which is made up of bond able 
m?ers. The low friction fibers 10 form the warp of the 
faonc, while the fibers li form the filler thereof. The 
layer of bondabb cords 12 is disposed parallel to the 
warp cords 10 and is retained by having each of the filler 
cords XI pick up a bondabln cord I /at certain spaced 
pomts, herein illustrated as every fourth cord. r fhc next 
adjacent filler cord 13 picks up the next adjacent bond- 
a t ;b uord X4 and skips tnree of adjacent bonding cords 
ociore picking up the next adjacent cord 24. Yno third 
filler cord 13’ will pick up the next bonding cord 3 5 and 
will skip three bonding cords and pick up the next adja- 
cent bonding cord 11*. The fourth filler cord 17 will pick 
up the next jidjacc-rt bonding cord 25 and will skip three 
Ot ti.e bonding cords until it picks up the next adjacent 
bonding cord 1A Thus, ii will he seen that the greatest 
percentage of the bonding cord will be exposed for bond- 
ing purposes and v/ill leave the opposite face of the fabric 
suust anti ally solid vrirh the warp cords 29 and the filler 
corus 21 of low friction material. A compound fabric is 
thus provided having low friction fibers on one face and 
bond able fibers or cords on the opposite face. 77:/* hver 

*°™labl3 fibers or cords 12 may be readily bonded to 
c been i ns; member 19 by a hryce Of wimble bond in - 
material 20. As stated previously the bonding material 
20 can be any suitable material which will bend cotton 
rayon or wool of the layer of bond able fibers 12 to th* 
b-tenij member 12, and the backing member cart be 
rmtie from .any statable material such as, for exert mk* on* 
of trie ther/noseti.h:^ or themorhsiic resins mentioned 
previous. y t to form herrings and the like. 

A A'AA , iG 6 ' - a -t is illustrated having on 

x . IJICC tr.eivoi the low friction fibers. The face of 
ine webhin^ is w«a roniswhnt r.s a sheve r.l oi'* •< 
plurality of lengths of co-di 23 vdiich fill thn interior of 
Uvt fl d : >r * v »e» body to the result!:!- v-eb. The 

w rf Wxtv corj3 74 : "' A iilk ' r COKls 25 Of the* 

low fri(.,ion hoars v'ovoa toother at the same tir'c that 

s’nSt. 3 -' « •••*» a »ov“ 

ava ”■ rVf a: * c::,r ■*«*> « «» 

, , \ . !‘f ! n»*«I "<-.r woven portions of the 

Wwboms f-ro lied lo-ethar by the cools 23 v.hich securely 

}g!I" “ ! p f, A of cord; 23 j n jiosiUon thcrebc- 

1..c low friction whWn- bs cmpli-.y • I 
:;x "'Wy-' 1 3. v.-i.-hin !i o::.:auJ.cl t ..nrd 

: ' K r>-" the webbi-c uuiler t»re:su«. v«»h the 

! ; :!-" A the hnu portion ft i of 

L u\ ia,lt L ln 3U0h M ‘•‘"•••"•vnie.1t. it tn.iy 

5a^A-RDP8^-df794ROGOlOf)1‘30OO2h5 a van, 

r.'S'n ”“ 3 so that the cools v.iM 

. y-yuy --'.‘ti !.-i .y.u;;s of the rccltei ?l) ix. Avreil 
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elov/mvaally into parallel rdalion, as ill. 
figure. This p.'o^ ‘ ‘ 

twwifthe f;;cv 
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r:tc<3 in the 

zR>rrR@lgMr 2004/ftl /1 5 

4>w fj'-w.lir/i m.-iteriM of '<\z w:bb in^ 

. and the ball which pencils fee inhial njovcir.ral of the b::U 
without requiring a substantial li-c airway force, permit- 5 
tin^ a uniform movement iind.-r a miirer/ t pre-rnut-. It 
is to be uriderstood that when depth is d.wn v .;l to the Jov/ 
friction face, the opposite, face of the vebbi^ fceimt of 
cotton or like material, may be bonded to oth w* tody 
materials to which the low friction malcrhd v/i! ; not U^j. 

>t In /, 4 and 9, a fuith.cr form of t i j c invention is 
illustrated, that wherein p. ciceve 33 iy woven from low 
friction fibers and a cord of bomiabh: rn:/iriV. In tMs 
amwieernciii, the cord of bendable material 3a f.hi;/; four 
cords of tiio low friction materia! 211 a; it cenriruoualy 
wound into cylindrical form. The cord 2‘) er-^aaes an 
adjacent cord 33 each revolution while ckipph-^h'Tcoi-d 
Jw» piiv.ily tjif.aycu so tnen as lee core! 33 i? w^urd *V 
cylindrical form at the end of five tunes i* b*C- 
en^ed each of the five cords 3J of all 0 ; the ^oc^of 
the low friction cords 34. It is coul^nplated thaTa sleeve 
of such material may be ph red rdciu* the Pre na oU r f r ce 
of bearing seals and the Yihe/as iUuMrated "in the ctw 
pending application ox Charics S. White, ferial No 
544,944, filed November 4, 1955, now Nc. ? r >05 - 


securely anchored in p 







position /<> /wiv? the i 'irsfiuorctlhylcn 


1 onions 
cured n 

- ----, resin tlrc-^fv 

form inc bcnrir\; surface. 

A com i oiukI wo/cn fabric for low friction sur- 
faces and the |i.:c, threads of low friction rwrin. mabjrnl 
to which reiir.s will not j/ilhft clorily bond woven a> a face, 
m.i.cripa, and thicaos to v/oich resins bond woven 
into the threads o; the face material on ihs opposite side- 
from the mabto face of said mM-ri.dt .,0 that when bonded 
the bonding of said 
said first threads £t 
ripi.:;: 


second threads physically anchors 
spaced points throughout the mate- 


If; 


20 


10- A compound woven fabric. for lev/ ruction 
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5}:2, S or Sinlmg acid I'cariuc; Iksv.ro Havin'; T .o 
tiou Sealing Faces. Whin tun material of -no seal 1ms 
substantial movement, the sleeve of low friction material 
ivn^o l contact or expand Uicrevvitli, in v/lreh c,?e,-- ;v , 
. clastic hosiery weave know,, in the art is vre'wuUv em- 
ployed in constructing the sleeve, The sioave of the low 
friction material woven with the elastic hosiery weave 
will not restrict the expansion and contract'll o? th.-- 
body material of the seal. It was pointed out above' that 
tiio various Weaves wore herein illustrated by wry of ex- 
ample and net to be considered limiting since <y!'=r Pt-s 
of known weaves may better be employed forVririn 
applications of tltc resulting fabric, webbing and sleeve 
materials. It is to be understood that the" woven ma- 
terial of low friction fibers may be applied to strios o f 
packing material to form a face thereon which when 
compressed aoout a stern or rod within a packing gland 
will have low friction engagement therewith. Such a 
packing material could bo provided by the webbin" 2S 
if all of the outer surface contained the jow’friction fibers' 
It is also to oe understood iliat the low friction fibers 
cou.d ho retaxrvid upon a layer of material to which it 
“ ff"™ ’? weaving or the like to prevent the 

cokljlo;/ cr the Jibcrs wueu subjected to pressure, Tb rt 
Spccuc examples recited herein are net to* be considered 
limiting rs tiic low friction fibers may fca secured to a 
layer o material by c4b 'r nvi^us not spscificr.:iv r^cit^c* 
and tbe v/oavc employed in producing tbe fabric nw t'lbe 
any form ]:nov/n in the art to be suitable. Such "other 
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cxnmp!cs as illustrated in Fir.s. 3 
subject matter of a divicionnl application 
United States Patent Ouke. 

What is claimed is: 

L A compound woven fabric antifriction b- 

>'; vi -r throads of two diil'crcnt matcrir.H, me mn- 
teual Cl one Ihrc.id uavmg inc propertirs of bcinv boad- 
ao.c to a material of c bectr'ms member for tin puroose 
of retaining and positioning the c-iker thread, the nuu*rH 
of which otter thread is tetr^roroetky^s resin h 7..Wi 
1 ms low friction charrxt eristics but which i; not rcnchly 
bondaehj to /.other materials^ the nwtcti.il of the mem- 
ber, (.ic Inroads being so interwoven as to have, thos- of 

i..;ow fuel. an ciiumcterhlicA; letrt.fu^titvU-nc mv, 

Mmstama.lly on 0 »c iV.ce of ll.- rubric to j uW > 

tl Z’T™ Y nr - X! ‘ ri,,rc S ">- *•' member 

“ ,,J , .“ 5 hr ' Vi:i " ,iw Ending churnckrLtVs ,!j s . 

pcecJ on live opts. die face thereof wl.r-by the i^n-h,,-. 

inay bo r.^vured in psi^iiiou iu 
do - * ‘ - 

the 


(10 


(I) 


7 .) 


and thi Jj.'.t: woven trom threads of lov/ fi'klion lesin 
maternal io which other resias w:U not band, and thicud 1 ? 
woven on ooi sido of said woven fabric to which miii 
nictciid will bond in position to be s* cured together or 
to a incnuxir to have sucu secured threads securely anchor 
tiii: v. o-. cii j.nuiic 03' n icans of { a ^ inlcr/zoven re la* inn 
therewith.,? 

T In » compound woven fabric for a low friction 
siUi.icc and tric^Iike, threacls of low friction materia! to 
which resins will not satisfactorily bond, and backing 
ttu'i.uls to wii: cl: a resin will bond, said threads being 
woven into a cloth haying sufficient threads of low fric'iou 
material on one face to provide a surface of desired low 
friction properties with sufficient becking threads on the 
opposite ace to provide a support for said lov/ friction 
itueaUi v/i.crcoy sr.id backing tlircads physically anchor 
said low friction threads at spaced points throughout the 
material against any substantial movement when said 
bacaipg tnreads are secured against any substantial move- 
ment, ,ij 

5. A bearing comprising a becking number havin'- a 
fabric material secured thereto to provide the war kirn 
face thereof, said fabric material comprising a eotnpo-ni - 1 
woven fabric having threats of two efferent materials, 
tne material of ere thread having the properties of being 
bendable to the backing member, the materia! of the other 
tnread being a polymeric fluorocarbon resin, tils threads 
being so interwoven as to have those of the polymeric 
flttorocaruon resm disposed substantially on on ■» foc~ o’ 
[he fabric and the threads having the bendable character, 
istics disposed on the opposite fees thereof, said botidehlc 
tnreads bang bonded to the baching member to securely 
alienor the tnreads of the polymeric fluorocarbon resin 
in p, nee as tne low friction working. face of ike bearing. 

i , bz(tnng comprising a backing member having a 
jcoric^ material secured thereto to provide the working 
face l tier co j , said fabric materiel comprising a compound 
worn, fabric httvi,;- threads of i wo efferent material 
the meter wl o t one thread hmdng the properties of bciim 
bonmwte to the backing member, the material of the other 
tnread being a low friction materia! that wilt r.ot re - iilv 
bond to said bearing member, the threads being so inter- 
woven us to have those of the lew friction materia! d,\. 
posed substantially on one fats of the. fabric and the 
threads having the bc-r.dellc characteristics t»t,»wcd o’- 
tne opposite face thereof, said bemdebh threads bein'- 
l ’° ,luea to W backing member to securely anchor the 
t .ucads o, tne low friction material it. plr.ee as the Imv 
faction won, mg face of the bearing. 

t l'r-f b T iKi ; co,!, i ~irinS a heeling member having a 
f'.or.c mat card secured thereto to provide ,h.c worlitw 

wov !Vh '- 4“ fa ’ tC , nh,! r ia ' '^rising a compound 
)f WH b,: . c hav »'d threads cf two different materials, 
lee material < v or mn ed Iwri-.g the properties of i m-e 

“... t ir:c !' 0 . : ‘ : ,UU(r r l havi>, ' : a v0 ~b‘irifnt of friction 
i 1 st pons,;.. , i stee! in the ,, bscr.ee of convention:!! bib. 

t wants of ctproedmnteh 0.02 to 0.1-. the material of the 

other thmad bang borubtble to th - b icbi:. 


tend; may he secured j : , positioti in a manner voibii n. j ! ■' ■ hofu ^ ! "-' <° baching member, the 

>e.c not sub ;^..,tian A ^p rto v«<»^ C fri.«el^ S ee550a^ 01 / 1 /9.v:- , ClAflf^£p^B^40'1 v T9aiRp00'r€W>i MQ02&«- low 
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titles {fis-.v;ed an tin o:>ro:<ii.fw:c Nii'iT £li , 

threads m%i lems&<2QQmn/- 

anchor the thread, of the tor/ friction n-.r.tninl in piece as 
She low fiici !,- 1 r/erhia t fate of the hearing 

o. A benring comprising (t bccamg tnemoer having ci 
jc.hric material secured therdo to provide tits working 
Jr.ce thereof, said fabric mcicrl'd comprising a co:.v:<n;.uI 
fabric harin'; fibers oj two different moterinU, the snafarhl 
of one fiber he Am; the properties of being herd able Jo 
the baching member, tk * material of the other fiber b'ing 
a polymeric fluorocarbon resin, the fibers being so inter* 
mingled ns to have! those of the polymeric jlnoroearoon 
resin disposed sulstcmtlrtiy on one free of the febrh and 
those having the bond able cho: sctenstAs ebrposid on the 
opposite face thereof, said ho ad able fibers ocing bonded 
to the halting member to sc err Ay anchor me pbers of 
the polymeric fine >rocorbon ysshi ui place as the low 
friction working face of the hearing. 

9 , A compound woven fabric nniijticiion bearing ele- 
ment having threads of two different Materials, the mate- 
rial of one thread having the properties of being bond- 
aide to a materiel of a bearing member for the purpose 
of retaining and positioning the other thread , the material 
of which other thread is a polymeric fluorocarbon .resin 
which has low friction characteristics but whrtch is not 
readily bon dob be to the material of the member, the 
threads being so interwoven as to haw those of polymeric 
fluorocarbon disposed substantially on cue face of the 
fabric to form the low friction bearing engaging surface 
for the member and the threads having the bonding char- 
acteristics disposed on the opposite jar.* thereof whereby 
the bonding threads may be secured in position in a 
manner which does mot substantially effect the low fric- 
tion properties of the polymeric fluorocarbon resin threads 
widen are securely anchored in place by the intertwining 
portions of the bond aide threads after the latter ere se- 
cured in position to have the poly met ic fluorocarbon resin 
threads form the hearing surface. 


10. A compound woven fab-* antifriction bearing tie* 

able tit a materia! of a bearing member for the purpose 
5 <»/ reUdniag end portioning the ether thread, the mate- 

rial of which other thread is a low friction material not 
readily bondaids to the material cf the member end 
having a coefficient of friction ogchist polished steel in 
the absence of cor.\\n;i::wA lubricants of approximately 
10 0.02 to 0.15, (hr threads being so interwoven as to hove 
those of low friction characteristics disposed sidnianiiti'ly 
on one face of the fabric to form the low friction near- 
ing engaging surface for flic member and the threads hav- 


ing the honciisig chfirnctensPcs dtspi 


'd on the opposite 


1 5 face thereof whereby the bonding thres h; may be *ec’oeri 
in position in a manner which does nut substantially affect 
the low friction properties of the cXier threads which 
are securely anchored in place by the intertwining por- 
tions of the bondnhie threads after the latter are ; scared 
20 in port! hi: to have the low friction threads form the bear- 
ing surface . 
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UNITED STATES PATENT OFFICE 

CERTIFICATE OF CORRECTION 


Reis s u e No . 24 ,765 


January 12, .1960 


Charles S. Whit 


It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction and that the said Letters 
Patent should read as corrected below. 

Column 6, line 56, for "bearing", in italics, read 
— backing • — in italics. 


Signed and sealed this 16th day of August 1960, 
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